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By Charles F. H a l l  and Joseph L, Frank 

Results are presented of an experimental  Investigation of the 
rat&recovery characteristics of W A  submerged inlets on a model of 
a fighter a i r p m  at Mach nuoibers from 0.30 t o  0.875. The effects 
on the  entrance ram-recovery ra t io  of Mach nuniber, angle of attack, 
entrance -8 flow, boundary-layer thfckness on the fuselage, in le t  
location, and bombry-layer  deflectors are shown. 

The data  indicate only a slight decreaee i n  r-ecovery ra t io  
for  the  inlets ahead of or  just  behind the wing leading edge ae Mach 
number increased,  but show large decreases at high Mmh numbers for  
the inlets  aft of the  pofnt of maximum thicknee6 of the w i n g .  In 
general,  the  rtxbrecovery  ratio  decreased  with  increasing angle of 
attaok. The ram-recovery ra t io  wae a meximum at m e - f l o w  ratios 
between 0.a snd 0.80, Artificially increasing  the boundary-layer 
thickness or  moving the inlets  aft decreased  the  ram-recovery r a t io ,  
Boundary-layer deflectors  increaeed  the maxim r-ecovery ra t io  
and the masS-910~ rakio at which the maxtmum occurred. 

A research program was condwted in the Ames l L f o o t  hiwpeed 
end tunnel which, in condunction with work in au Amss 7- by l0"foot 
wind tunnel,  continued  the  investigation of W A  submerged inlets  
developed during the tests  discussed  in  references I and 2. Attention 
was conoentrated on the inlet  design found to  have the most satisfac- 
tory  pressurffecoverg  characteristics during the t es t s  of reference 1. 
The effects of the following parameters on the preesure  recovery a t  
the inlets were investigated: 
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1. Aerodynamic paramstem 

(a) Mach number 

(b) Angle of attack 

( c )  ~aer+flaw ra t io  

(a) Boundary-layer thiclmese 

W A  RM No. MI29 . 

2. Model parameters 

(a) W e t .  location w i t h  reepect t o  wing and fuselage 

(b) M e t  lip angle 

( 0 )  Boundary"1ayer deflectors . 
Data obtained during the  pesent  investigation of the model 

without in~.ete and w i t h  inlets 16.7 percent of the root chord ahead 
of the wing-root leading edge ODJJ were presented extensively in 
reference 3. To expedite  the  publication of the  pressure;recovery 
characteristics f o r  the inlets  in other  configurations,  the peeen t  
report w a s  prepared. 

The symbole used in thia report and their  definitions are aa 
f O l l ~ W S  : 

d inlet depth,  inches 

, H  average to ta l  pressure, pounds per e q w e  foot 
H1-Po 
%-Po 
- r-ecovery r a t io  

h the height of an area of unit width in which the oomplete 
loss of fre-tream ram pressure is equivalent  to  the 
integrated lose of the to ta l  pressure in   uni t  width of 

M Mach nulziber 

'L 
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- ml 
m, mass-flow r a t i o  ( the  ra t io  of the mass flow through the 

in le t  to the maes flow in   the  free stream  through en area 
equal to the  entrance  area) 

P s t a t i c  pressure, pounds per square foot 

Y increment of boundary-layer thickness, inches 

a, angle  of attack  uncorrected  for tumel-wall effects 
(measured relative t o  the fuselage reference l i ne ) ,  degrees 

0 free stream 

1 duct  entrance 

A complete descriptidn of the model w a ~  gfven i n  reference 3. 
Briefly,  the model (shown in figs. 1 and 2) #a8 patterned to represent 
a typical hi-peed ffghter drglane. Throughout the  teste, a pair 
of identical   inlets WBB used. They were disposed  eymmetrically on 
each side of the fuselage and connected t o  a conmY3n plenum  chamber i n  
the aft part of the fuselage. The four longitudinal inlet  locatione 
investigated  (fig. 2) were at fuselage  etatiom 34.25, 42.50, 50.75, 
and 59.00 corresponded, reepectively, to  16.7 percent of the 
root chord ahead of, and 8.3, 33.3,- and 58.3 percent of the root 
chord  behind the wing-root leading edge. Dimensions of the ramp, 
l i p ,  and boupbry-layer deflectors are shown in figure 3. 

To determine the  effect of boundary-layer thiclmess,  the 
boundary layer along khe f u s e a e  surface w a s  artificially increased 
from the natural thicknese t o  medium and thick by roughening the 
fuselage 5 inches from the nose by msam of s n v r l l ,  nails pmjecting 
from the surface. The boundary-layer thickness wa8 measured wikh 
three small rakes, each consisting of 10 total-pressure  tubes, 

Pressure losses and flow rates at t h e  intake were measured with 
a rake 2.1 inches  behind t h e   l i p  leading edge. The rake  consisted 
of 30 tot&preesure and 30 static--pressure  tubes. 

. 



4 W A  RM IJO. MI29 

During the  tes ts   the  Mach  number wa8 varied from 0.30 t o  0.875 
and the Reynolds  numbers per  foot of length  correspondlng to  these 
Mach nunibera were 2 .O x 106 and 3.9 x lo6, respeotively. The pri- 
cfpal a n g l ~ f - a t t a c k  range of the  tests wae from So t o  e. A t  
high Mauh numbers, the strength of the mde l  limited the maximum 
angle of atteok  to 1' at 0.875 Mach  number. For 60me conf'iguratlone, 
data were obtained f r o m  -3O t o  l2O angle of attack at low Mach 
numbers. The me-flow ra t io  w a s  varied from 88 l o w  ae zero t o  as 
high as 1.80, deper,ding upon the effects of f l o w  Instabil i ty and 
Mach mmiber. With the lowest t o t a l  mass-flaw rate of both inlets, 
the effect of flow instabil i ty w a s  to   force   met  of the air through 
one o r  the ather of the inlets, Becawe most of the f l o w  conslet- 
ently  entered the inlet in which the measurements were taken, for  
some angles of attack, data for  low -6-flow rat ios  were not 
obtained. The highest maes-flow ra t io  depended upon the Mach number. 
A t  a Mach number of 0.875, a ma-f l o w  r a t io  above appoximately 
0.9 could not be obtained,  probably because of choking in the duct. 

The boundary-layer thiclmees on the fwelage surface w a s  
measured without the inlets. Measurements were made simultaneously 
at t h e e  vertical  Iooatione (water lines o and * 3.2) and separately 
at fuselage stations 20.0, 42.5, and 39.0. The effects of boundary- 
layer thiclcneee were investigated only fo r  t he  forward location of 
the  inlete. 

During the maJor portion of the investigation, the Inlet l i p  
angle (fig. 3 )  w a s  -3O. With the inlets  at the two forward Loce~c 
tions, tests were also made v i th   i n l e t   l i p  angles of -1' and -5'. 

The effects of  boundary--layer deflectors were investigated  for 
all inlet  locations . 

Reduction of Data 

Data correction8.- The Mach  number oalibration  for  the  teats 
WBB derived from a survey of the w i n d  tunnel  without  the model i n  
plme and corrected  for  constriction  effects due to   the presence of 
the model by the methods of reference 4, No other  corrections were 
made to the data for tunnel-wall effwts. Because of theme effects, 
, t h e  uncorrected angle of 'attack of the d e l  is approximately . 
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10 percent.smaller  than it would be i n  free ,air for  the same lift on 
t he  wing .  

Total pressure and ma88 flow.- To expsdite the publication of 
t h i s  report, the ram-recovery and we-flow ratios  have been computed 
from the average of the 30 totaLpreesure and 30 static”pressure 
readings  rather than the rhore correct  but timsconsumfng method used 
in referenoe 3- A comparison of the results f r o m  the two msthods 
w a ~  mgde w i t h  the data from the inlets at station 34-25 with 
deflectors on €he raq and the  differences are shm i n  figure 4. 
To indicate  the  possibility of adding these  differences to correct 
the data of this report to agree w l t h  those which might be computed 
by the more oorrect method, caloulations were made at random for  
data f r o m  tests of the inlets with deflectors on the ramps at the 
three  other  locations. The method ueing averaghpreesure  values and 
the curves of figure 4 gave r w e o o v e r y   r a t i o s  which were in  good 
agreement w i t h  the mre ex8ct method for  mq.ss-!floy ra t ios  above 
approximately 0 . 60 but which averaged approximately 0-02 lower at 
low mass-flow ratios. 

Ram-Xecovery Ratio 

The r-ecovery data have been arranged to show first the 
effects of 111ae5flow ratio  (f ig.  5). Figure 6 pp.esents values of 
the boundmy-layer parameter on the fuselage and figures 7 t o  9 show 
the’effecte of boundarplayer thiolmess, Mach number, angle of attaok, 
inlet position, and boundary-layer deflectors on the ran+-eco’Bery - 
ratio. Last, the original  data from which the comparison plots were 
taken me shovn la figures 10 to 18 aa sugplemsntarg material w i t h  
PO formal discussion, 

Effeut of l i p  +.ee- It was peviouely mentioned that the 
effeots of U p  m e  were investigated  during these tests. The data 
indicate 110 change in rd recove ry   r a t io  f o r  the rage  of l i p  angles. 
tested. This result may be due t o  the fact that, w i t h  the rake at 
the entrarme, it was Impossible to  obtain maes-flaw ra t ios  suffi- 
cfently large t o  exceed the critical Mach number of the inner 
surfaue of the l i p  at fr0rn-1~ t o  -5O. Condftions under 
which l i p  angle might have 8 large effect on the rmsfecoqery  ratio 
were not  obtained,  therefore, Beuawe no effect of lip angle w a s  
cedent in them teste, data in th i s  report are presented for a l i p  
angle of -3O only, 

. 
, 
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ra t io  on rameecovery  rrttlo wae the same fo r  a l l  inlet  p e l t i o m .  
h figure 5 it is indicated that the  effect of mase-flow ratio on 
r w e c o v e r y  ratio w a s  large for  the inlets at fuselage station 
34,2!je Inorawes in ram+?ecovery ra t io  of 88 much as 0.16 were 
obtained by inareaafng  the we-flow rsti.0 A.om 0.40 t o  Oe60. Above 
0.60 mass-flow ratio,  the  increase in r w e c o v e r y   r a t i o  was,  i n  
general, smsl l  and a m x h u m  value w a s  wually resrched between 0.60 
and 0-80 mass-flow ratio.  This latter faot  indicates that these 
submerged inlets should be deei(pled t o  operate near 0.60 mass-flow 
ratio,  because the m m l l  inoreme in ram-recovery r a t io  with 
incmaefng mas&low rat io  above 0 -60 would probably be offset by 
the increasing duct and diffuser loeees. 

The small quantity of data obtained at maee9low ra t ios  below 
0.40 showed that the  variation of rmeuovery ra t io  with ma8eSl.m 
ra t io  vas larger than  that measured for higher mas&low ratios. 
The data  obtained at these low mas-flow rat ios  are believed to be 
eomswhat QW8tiOnabl0, however, due t o  the inetabllity of flow which 
wae observed during  these  tests, and also becauee thoee data for  
mass-flaw ratios near zero indicate that the  s ta t ic  preesure In the 
diffuser w m  ae much as 10 percent of the  free-stream ram preereure 
higher than the  total  pressure measured at the entra-e. 

Effect of boundary+layer thickness.- The boundary-layer 
parameter sham in figure 6 w a ~  selected to indicate  concieely  the 
boundary-layer thickness on the fuselage. The data E ~ O W  that, for  
the  natural boundary layer, the parameter hreaeed greatly on the 
forward part of the fuelage as the Mach number increased. T h i B  
effeot is attributed to the increaee in Reynolds ntmiber aElrsociated 
with t h e  W h  nmiber hcreaee, which probably oaused a forward 
movement of the traneition point. As the t rami t ion  point for  the 
medium and thick boundarr layers w a s  fixed at fuselage  station 5.00 
by the roughness, l i t t l e  or no increase in  the bombry-layer 
parameter w a n  noted as the Mach amher increased. Between fuselrrge 
stations 20 and 40, the parameter for  the medium and thick boundary 
layere decreased with increasing angle of attack. T h l e  characte- 
i e t i c   i e  believed to be due t o  the manner in which the boundary- 
layer  thickness w a e  ar t i f ic ia l ly  increaeed. The increme in the 
flow inclination along the fueelege due t o  the  increase In an&e of 
att&ck,of  the  fuselage and upwash ahead of the w i n g  would t end  t o  
sweep the air caning in contmt  with the protruding nai ls  above the 
rakes measuring the boundary-layer thichees.  The boundary-l..8yer 
parameter f o r  the mdfum and thick boundary layers would therefore 
tend t o  confomn t o  that of the natural boundary lager along the 
fuselege in  the  vicinity of the ving aa the -le of attack inoreaeed. 

1 

I 

rlllllc . 
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The effect of bomdaqdayer thichese on ra+recovery  ratio is 
ahoxn in figure 7 for the inlet8 at fuselage  station 34.23. The 
effects of BoundaryLLayer thickness remained essentially  constant 
at a given -le of attaok and Mach nuniber throughout the range of 
mase-flow ratios. The data are oompared, therefore, a t  0.w -8- 
f l o w  ra t io  only. 

The data illdioate that thickening t he  boundary layer reduced 
the rwecovery  ratio throughout the Mach number and anglwf-at tack 
range of the teate. A general  statement of the effect of Maoh nrmiber 
on the rameec0vez-y ratio w i t h  the medium or  thick boundary layers 
cranaot be made became the  effect 18 not  consistent  throughout  the 
angle-ofettack range. For example, w i t h  the thick boundary layer 
the r-ecovery ratio  fncreased  slightly w i t h  Mach  nuuiber for 00 
and 2' angle of attaok  but decreaeed a t  42' and 60 angle of attack. 
With the natural boundary layer ,   the   rerecovery  ra t io  in general. 
decreamd w i t h  W h  number throughout the anglwf-at taok range. 

Effect of inlet position and Mach n@er.- The oomparison of 
the ramaeaovery r a t io  for we-flow ratios  of 0.60 and 0.80 for  
each inlet position  (fig. 8) shows that throughout the W h  nutdber 
and angle-of-attaok ranges of the  teets  the highest  razll-secovery 
rat ios  were obtained w i t h  the  inlets  in  the forward location. This 
charaoterietio waa expected became of the thinner boundary laser 
on the f u e l a g e  eurfaoe at this  looation. The ~ a r i a t i o r i  of rank 

in the forward location, being lese than 0.02 within the range Of 
data presented. 

4 recovery r a t io  aa M&Oh nuniber increased waa emallest for  the  inlets 

The r-eoovery r a t io  for the  inlets i n  the second position 
(station 42,s) oompared satisfactorily with that of the forward 
location, being within 0.03 a t  0.30 Maoh number. The decrease i n  
r w e o o v e r y   r a t i o  as Mech number lnureased was slightly  greater 
for the inlets in the second location  than In the forward location, 
resulting in the recovery r a t io  being 88 much 88 0.05 less  for the 
seoond looation at hlgh m h  nuaibers. It ehould be real ized,  
barever, that with a fixed. engine looation the 8horter  ducting 
system from the inlet8 to  the comgreseor faoe for the second inlet 
location might result  in an increase in the  efficienoy of the 
duoting sufficiently  large t o  offeet the higher entrance lo~ses. 

A t  0-30 Maoh nupiber, the ram-secovery ra t io   for  t6e inlets  in 
the two aft locations wae within 0-07 of that for the forward loca- 
tion in  the aagl-f-attaak range of - 2 O  to 60. Except for  the 
inlets at station 50.75 from -2 to Oo angle of attack, however, 
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the r-eoovery ra t io  of the inlet6 in the two aft looations wae 
poor at hlgh Mach nunibere. With the inlets i n  t h e  a f t  location, 
a r w e c r o v e r y  ra t io  of only 0.60 wae obtained at a Mach number of 
0,80 and 2O angle of attack. 

The deoreaee In ram-recovery rat io  88 Mach nuniber irrcreasa 
could be due to  an increase in the boundary-layer thicknese; eepare- 
tion; or to shock waves along the fuselage, in the wing-fueelage 
juncture, or on the r q s .  In refere-3 it YBB indioated that a e p  
mation oouurred at approximately fuselage station 50 at 0.30 Mach 
number and l2.5O angle of attaok and moved a f t  to  fueelage etatfon 
60 at lo angle of attaok aa Ma4h number imreaeed t o  0.875. A t  low 
Maoh nmibers, the  separation w a s  oaused by poor f l o w  i n  the wi- 
fuselage jumture at high angles of attack. A t  high Mach numbers 
the separation w a s  due to  the large inoreme in  the boundary-layer 
thickness  cawed by the shook wave at the wiefuselage junoturs. 
With the  inlets i n  the two forward locations,  the  decrease In ram” 
reoovery ra t io  aa Mach nuniber h r e a a e d  i e  believed to be due 
prfmarily to  the  thickening boundary layer caused by a forward 
movement of the  transition poht w i t h  Increasing Reynolds nmber, 
This effeot w a e  lndtcated in the  motion  discueelng  the  effeote of 
boundary-layer thickness and also by the fact that   the deoreaae of 
ram-reoovery ra t io  aa Mach number imreased ma fairly ate- 
throughout the W h  n M e r  range. Reference 3 shawed that critical 
epeede dong the ramg were bars ly  exoeeded at 0.875 Maoh number with 
the In let8 in the forward looatlon,  thue indicating that shock waves 
on the fuselage or  the r a q  were not the caw8 of the decreaee of 
ram-recovery ratio. Reference 3 d.60 indicated that it w a s  unlikely 
that c r i t i ca l  speede would be reached on the Fangs of the Inlets at 
station 42.9 became  the egeede in that region wlthout inlet8 were 
below those in the region of station 34-25. 

With the inlet6 in  the two aft locatio=, much of the pressure 
108s can be attributed t o  the influence of- the bormdary lager. For 
example, when t h e  boundary layer became thick and eeparated A-om 
the surface,  pressure 108f~eB greater than fie-tream ram preseura 
were obtained at subcritical speeds with the inlets in the   af t  loca- 
tion. (See fig. 18 for results at Eo angle of attack and a Mach 
number of 0.a for which ooditlone reference 3 indicated sub- 
c r i t i ca l  speeds and a t u c k ,  poseibly  separated, boundary layer on 
the fuselage surface without inlets.) For oonditione having a 
similar boundary-layer growth at supercritical speede, it l e  
believed that laxge loeeee aleo would be  c8med primarib by the 
thick boundarg layer. (See f ige.  6 and 8 for  results at the hlgheet 
w e e  of attack at Mach n M e r e  of 0.70 and 0.80.) When the 
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boundary layer on the  fuselage $id not  thicken, 88 indicated by the 
boundary-layer data obtdned  withait inlets (fig.  61, some of the 
losses might be attributed  to boundary-layer and shockaave  Inter- 
action on the ramp. For example, in   f igure 8 the results snow that 
the  increase in  losses w i t h  angle of attaok at high Mach-nuuibers w a s  
larger at 0.a than 0.80 mass-flow ratio. This characteristic wa8 
probably due to the interaction of the shock wave and the  thicker 
boundary layer on the ramg caused by the  mre adverse  pressure gr- 
dient at 0.60 mass-flow r a t i o  because the shock waves on the ramp 
were probably weaker at 0.60 mas-f low ratio. Reference 3 showed 

increase in static pressure f r o m  the  point of minimum pressure to  e 

t h e  inlets  w a ~  la rger  asd the meximum airspeeds were lower at 0.60 
'than 0.80 mas-flow ratio.  The effect of the boundary layer i n  the 
presence of shock waves would be less  severe with a thinner boundary 
lager at the beginning of the ramp. This effect,  together  with  .the 
fa& that for BO= conditione  the  losses ere cawed  primarily by the 
extremely thick boundary layer, suggests that the  charaoteristfcs of 
submerged in le t s   in  regions of  airspeeds as high 88 those  obtained i n  
the aft location would  be m h  b e t t e r  in  the absence of the  thick 
boundary layer. 

, that along the ramp of the inlets in  the forward location  the 

Effeot of angle of attauk.- The effect of angle of attack on 
t h e   r w e c o v e r y   r a t i o  ale0 is shown in  figure 8 for  the four inlet 
locations. The data  indicate that throughout the Mach  number range 
at both 0.60 0.80 me-flow ratio,  the r-recovery ra t io  
deareased  with  inoreasing  angle of attack.  Thie  decrease WBB pro& 
ably oaused by the  increase i n  the boundary-layer parameter w i t h  
angle of attack, as generally indicated i n  figure 6 .  Also f o r  inlets  
in the two aft locations, t h i s  effect would be conbind w i t h  that of 
the greater shock"xave intensity caused. by the  increase  in airspeed 
along the  fuselage fnduced by the wing at high Mach nunibers. 

Effect of deflectors.- The effect  of deflectors on the ram- 
recovery r a t io  w a s  essentiallg  constant throughout the Mach nuniber 
range. A comparison of the  data  obtained w i t h  and without deflectors 
at each of the four  locations is shown, therefore, only for  0.70 Mach 
number i n  figure 9. The apparent  extrapolatton of 801188 of the data 
for the inlets w f t h  defleotors at lo# mass-flow rat ios  is due to the 
fact that some of the end pofnts for  such data were beyond the  limlte 
of the plots of figure 9. Such curve8 were traced from the   mre  
complete curves of figures 15 t o  18. - 

The data of figure 9 show that the effect of the deflectors waa 
to  increase  the maximum r-ecovery r a t io  f o r  all Inlet  locations. 
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The ma-flov ra t io  at which the maxbum r-coverg ra t io  wae 
obtained  increaeed aa mmh 88 0.30 with deflectors on the ramp. The 
effeots of thior.latter characteristio a r e  twofold. To take advantage 

with deflectors, they mast be operated at -8-flow ratios higher 
than required by the inlets without  deflectors. The higher maes-flow 
rat ios  will increase the  internal dmt losses due t o  both the higher 
B p e e d e  in the duct and the  higher  rate of diffusion necessary to 
reduce the epeed of the air to  that required by the engine. The 
larger  internal dwt lossee w i l l  therefore reduoe part of the gain in 

. r w e o o v e r y  ra t io  at the entrarme due to  the  deflectore. On the 
other hand, beoause of the higher inlet  veloolties It would be possible 
to use a amaller in le t  if  defleotors were on the ramp. The Increment 
of external drag attributed t o  the defleotore on the ramps would 
therefore be smzEtller than W&B indiaated in refereme 5 in which the 
inlets x i t h  and without deflectore were  the same eize. Reference 5 
showed that the drag of defleotors l i k e  t h e e  used during the present 
investigation W&B large,  but oould be redwed somewhat by reehaping 
the aft part, It i e  believed, however, that  the drag of even the 
better-shaped  deflectors is too large t o  be comgeneated for  by the 
increase in thrust possible with the  higher  ram-pressure  recoveries. 

. .... of the, highem marLmum reoovery ratios,  uharacterietic of the inleta 

The data of figure 9 also ehow that the  deflectors reduced the 
effect  of angle of attack on the r m o v e r y  ra t io  for the  inlets in 
the two forward locatlone,  but had little or no stmh effeat for  the 
inlets in  the two aft locetions. In the range of laase9low ratios 
f r o m  roughly 0.40 to  0.70, the deflectors reduced the rameeaovezy 
ratio.. 

A vindrtmel  Investigation np t o  0.875 Maoh number of HACA 
submsrged inlets  on a model of a fighter elrplane to  determine the 
ram-recovery oharaoterlstios at the entranue  Indicated  the following: 

1. The ram;L.ecovery ratio for the inletrs in the forward 100- 
tions (16.7 peroent of the root chord ahead and 8.3 peroent of the 
root chord aft of the wing-root leading edge) raried only slightly aa 
W h  nuniber increased. ITor the two aft locations (33.3 and 58.3 
peroent of the root chord af% of the w l n g e o o t  leading edge) large 
deareases i n  rausrecoverg r a t fo  ocourred at high W h  Ilumbera and 
angles of attaak above 2 . 

2. The highest r w e c o v e r y   r a t i o s  were obtained with the 
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inlets in  the forward location. 

3. kcreasing  the boundary-layer thiclmess  decreased  the r- 
recovery ratio. 

4. In general,  the ram-recovery ra t io  decreased with inoreasing 
angle of attack. 

b 

5. With 110 deflectors on the ramp the r-ecovery ra t io  
inoreased g r e a t u  aa mass-floW ratio  increased  to approzlmately o .a, 
reached a maximMl betweep 0.60 and 0.80 mass-flaw ratio,  and slowly 
decreased for greater flow rates. 

6. "he boundary-layer deflectors  increased  the meximum r8m- 
recovery r a t io  and the mass-flow r a t i o  at which it occurred. They 
redwed  the r-ecovery ra t io  between approximately 0.40 and 0.70 
mass-flow ra t io  aad also reduced the change in  r m c o v e r y   r a t i o  
with angle of attack  for  inlets in the two forwmd locations. 

Ames Aeronautical Laboratory, 
National Advisory Connittee for  Aeronautios, 

Ibffett Field, C a l i f .  
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(a) Inlet w i t h  deflectors at fuselage station 34.25. 

(b) Inlet  w i t h  defleotors at fuselage station 42.50. 

Figure 1.- Submerged in le t  model in 16-foot w i n d  tunnel. - 
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Figure 4. - Ram-recovery-raih md muss-f/ow-raiio 
correciic#7. 
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Figure 1.3. - Rammcovery rufio at antrance of h/ef ut fuseuge 
sfation 50.75. No deflecfm on ramp; natura/ bwndary layer, 
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' Figure /4.- Ramrecovery ratio at entrance of N e t  at fuselage 
siatian 59.00 . No def/ecfors m ramp; natura/ baundary /oyer. 
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